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PROVISIONAL SPEOIPIOATION 
Improvements in Colour Lighting Apparatus 



I, Rollo Gillespie Williams, a 
British Subject, of 23, Bellingham Lane, 
Great Neck, Long Island, New York, 
United States of America, do hereby 
5 declare the nature of this invention to be 
t as follows : — 

This invention concerns colour lighting 
apparatus, and especially spotlight/ 
equipment, which will enable a number 
10 of light sources each giving a light or 
different .colour to provide illumination 
which can be blended into one final beam 
of light. . 

It is sometimes desired tos mingle the 

15 light of four basic colours,* white, red, 
green and blue, in such a manner that 
by blending the lights in different pro- 
portions different colour <hues are ob- 
tained. If four spotlights corresponding 

20 to these four colours are mounted close 
together, it will be found that the 'four 
beams do not generally intermingle suffi- 
ciently tn. avoid what i» known or colour 
fringing, and frequently undesirable 

25 colour shadow* are creaTJea^ 

It is therefore desired that these beams 
should be so intermingled that the funda- 
mental colours in question can be suffi- 
ciently combined to avoid this phenom- 

30 enon, and an object of the present inven- 
tion is apparatus whereby this result may- 
be achieved. It is to be understood how- 
ever that this invention applies to the 
combination of any required number of 

35 (fundamental) coloured light sources, and 
that the number "four" is quoted as an 
example. Also the sources . can be 
arranged to give any desire^ colour of 
kg* 1 * and means'such as for example those 

40 disclosed in the specification 1 of con- 
current Patent Application No. 5350/45 
may be employed for varying <3ie. colour 
and /or intensity of the useful , emitted 
light. 

46 The expression "useful emitted light" 
used herein . means the amount of light 
which is eventually .used for illuminating 



. or other purposes and if means,, such as 
for example Iris diaphragms are em- 
ployed for controlling the light from any 60 
light source,' it will be appreciated that 
the amount of useful emitted light may 
be less than the amount of light emitted, 
that is produced by the source. Accord- 
ing to the present invention means are 55 
provided whereby a major light beam is 
split *open into a number of component 
beams predetermined of said . component 
beams are transposed and means are ,pro- 
yided for combining the component beams CO 
into a unitary beam. The. expression 
"major beam" oia vused as a matter of * < 
convenience to indicate a beam from any 
convenient source of light and includes 
where .the context so permits; a plurality 65 
of beams derived from, a single beam. 
According to one method of carrying the 
invention into effect colour lighting 
apparatus is provided comprising a light 
source or plurality of light sources or 70 
other means affording a . plurality of 
major beams of light in combination with 
two optical systems, the first of which 
functions to split each major beam into 
a plurality -of component beams and 75 
transposes said component beams or pre- 
determined thereof and the second of 
which collects said component beams and 
transmits them as a unitary beam. 

Specifically the first optical system is 80 
so constructed and arranged that the 
number of .component beams into, which 
each major beam is split, is preferably 
a multiple of the number of sources. 

The faregioing ^and* other features of 85 
the invention* are incorporated in the 
apparatus hereinafter described with 
reference to the accompanying diagram- 
matic drawings in whi<*h Pig. 1 is a "sec- 
tional plan of the apparatus (taken on 90 
the line A— A in Pig. 2). 

Pig. 2 is an elevation of the first optical 
system. 

Pig. 3 is a diagram illustrating- the 
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manner inVhich the first system splits 
and transposes the beams emanating from 
the various sources. 

It is to be assumed that it is desired to 
5 combine the • lights of four different 
colours emanating" from four separate 
light sources, which in the drawings are 
given the respective references. R (for 
Red), G (for Green), B (for Blue) and 

10 W <for mite). . ^ 

The four light sources may be mounted 
say in pairs one above the other so that 
the two pairs form say a square or rect- 
angle each light source being more or 

16 less separated from the others. The 
desired hue of coloured light can be pro., 
vided bv means of a colour filter asso- 
ciated ^ith each or Nelected of the light 
sources or each light source itself vnu 

20 emit coloured (including white) light. 
On front of these light sources, there 
is a first optical system 1, one function 
of which is to collect the major beam from 

* each source and transmit a plurality of 

26* separate narrows-angle for parallel) com- 
ponent beams. On the drawings these 
component beams are given the reference 
letter of the 'source from which thtfjr 
emanate, primed with an index number 

30 1, 2, 3 or 4 as the case may be. There will 
preferably be as many component beam* 
of light 7or multiples of tins number) 
from each light source as there are^funda- 
mental colours to be mingled. Thus, if 

35 four colours are to be mingled in one 

* final beam, the light collected from each 
source is divided into four (or multiples 
of four) separate beams of light. This 
can be done either by one composite lens 

40 or by a number of separate lenses suit- 
ably mounted for each light source. 

Thus in the drawings the component 
beams are indicated at R\ R 2 , R s , R*.- 
G\ G 2 . etc., the -component^ lenses that 

45 constitute the first optical system 1, are 
indicated at r\ r\ r\ A y\ <f, etc. 

A further function of the first- optical 
system 1 is to transpose certain or ail ; of 
the component beams from the various 

50 sources so that their location, in a plane 
substantially normal to tbe general direc- 
tion of light transmission is changed and 
a "jumbling*' or "scrambling" of the 
component beams results. On. 2 

55 arrows indicate the direction in which 
certain component beams are diverted for 
this purpose, <while Fig. 3 illustrates tU* 
resultant transposition and may *be 
considered m as representing a section 

60 taken in the said plane. 

All these component light beams a re 
transmitted to a second optical system (or 
straightener) 2 mounted at a convenient 
distance in front of the first system. The 

05 second system can either take the form 



~ of one composite lens or va tuuniber tot 
separate lenses suitably mounted aoid 
can be either larger or smaller in area 
than the first set of lenses or composite. 

lens. , A u 70 

Some or all of the component beams 
of light from the first system or set of 
lenses nearest to the light sources will 
enter the second system or set of lenses 

* at an angle, but the second set of lenses 76 
will be arranged to bring all the com- 
ponent beams into a parallel or nearly 
parallel direction with each other, as 
illustrated in Fig. 1. To accomplish 
this, it is necessary for each separate lens 80 
(or section of a composite lens) in the 
first system 1 to have a complementary 
lens (or part of a composite lens) in the 
second system 2. The second set of lens 
(or part of a composite lens) will, how- 86 
ever, be arranged in a different order. 

Some of the component light beams 
from the first system may enter the second 
"System directly, we., not «t an angle, but 
other component beams will be deflected 90 
by the first system, so as to enter the 
second system at an angle, so that there 
will be a greater distance between, say, 
two component light beams of the same 
colour after passing through the second 95 
system than was the case" when the light 
beams left the first system. The second 
system will, however finally bring all the 
component light beams into one final 
narrow angle, or parallel beam of light 100 
of the kind provided by spotlights. In 
this manner lights of different colours 
are more closely mingled in one final 

^ beam. _ „, 

The expression "optical system" and 105 
* 'lenses" or "set of lenses" as used in 
this description is meant to coyer the 
necessary prisms or lenses required to 
produce" the desired collection utnd/or 
deflection of light rays and, in practice 110 
each lens may in fact be a composite lens, 
or a combination of lenses as required to 
cany out the desired control of the light 
rays. 

The secoud >et of lenses can if desired 115 
he arranged also tu diffuse or widen the 
angle of the final composite beam of light. 
„ It will be appreciated .that instead of 
there being ^ plurality of separate and 
distinct light <ources which, as herein- 120 
before described, generate separate major 
beams, there may^be a common source, 
the light from which is divided into the 
plurality of major beams each of which 
m i<» subsequently split into V a number of 125 
component beams. There may for ex- 
ample be portioned on front of a single 
liffht source a multi-coloured filter. The 
filter may for example be in the form of 
a square divided into four equal squares 130 
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and. one of these squares is coloured red, 
the other green, the third blue and the* 
fourth white.. In this manner from a) 

, single source of light four major beauw 
0 of four different colours are obtained and 
these four major beams, are transmitted 
. to. the first optical system and from 
thence to the; second optical system in the 
manner previoiwly described. It will be 

10 appreciated that there may be any desired 
number of individual light sources giving 
a plurality of major beams, in manner 
described "and predetermined of said 
major beams are transmitted to the 

15 second optical system in accordance with 
the present invention. 

Since these, major beams all emanate 
from a common source, their individual 
intensities cannot easily be varied by 

20 means of dimmers or the like. On the 
other hand, the amount of light finally 
utilised from each beam (and transmitted 
..through the optical systems) may be 
varied by control means such as an iris 

26 diaphragm, movable shutter or shutters-, 
* or one or more movable lenses, through 
which the beam passes on its way to the 
first optical system. Such means may be 
operated individually and /or collectively. 



For. -example there may be patterning 30 
mechanism whioh may be pre-set to afford 
a predetermined combination of settings 
o£ said controlling means and mechanism 
"whereby the ^controlling- means; are. ad- 
justed in accordance with ,any selected 35 
combination.* Control mechaaism -.that 
may be adapted for this "purpose forms 
the subject matter of co-pending Patent 
Application No. 5850/45. 

From the foregoing it will be seen that 40 
by the present invention a spotlight of 
any desired^ colour hue can be obtains^ 
by employing*either a plurality of light 
sources each emitting a major beam or 
by employing a single light source from 45 
which a plurality of major beams are ob- 
tained such as by the use of a multi-. 
coloured filter. The control apparatus 
which as stated may conveniently be of 
the type described in the Specification of 50 
co-pending , Patent Application "No* 
5350/45 may be utilised to give any pre- 
determined colour or any predetermined 
sequence of different colours. 

Dated this 12th day of December. 1946. 
r ERIC POTTER & CLARKSON, 
Chaptered Patent Agents, 

ISTottingham, London and Leicester. - 



COMPLETE SPECIFICATION 
Improvements in Colour Lighting Apparatus 



55 I, Rollo Gillespie Williams, a 
r British Subject, of 23, ^ellinghum Lane, 

, Great Neck/ Long Island,, New York,' 
United" States of America, do hereby 
declare the nature of this invention and 

60 in what manner the same "is to be per- 
formed, to be particularly described and 
ascertained in and by the -following state- 
ment : — 

This ' invention concerns colour light- 
66 ijng apparatus .and -especially sipotli^iht 
equipment, which will enable a number 
of light sources each giving a light of 
different colour to provide illumination 
which can be blended into one final beam 
70 of light. 

It is sometimes desired to mingle) the 
light of a plurality of colours such for 
example as the four colours, white, Ted, 
green and blue, iu such a manner that by 
'75 blending the lights in different propor- 
tions different colour hues are obtained. 
If fo\ir spotlights corresponding to these 
four colours are mounted close together 
it will be found that undesirable colour 
80 shadows are created and the four beams 
do not generally intermingle sufficiently 
to avoid what is known as colour fringing. 
It is therefore desired that these beams 



should be so intermingled that the colours 
in question can be sufficiently combined. 85 
tfr avoid these phenomena, and. an object 
of the present invention is to provide 
apparatus^whereby this result may be 
achieved/ It is to be understood however 
that this invention applies to the com- 90 
lunation of • any required number oT 
coloured light sources, and that the 
number '* four " is quote4 us an example. 
Also the source caai be arranged to give 
any desired colour of light and means 95 
may be employed for varying the colour 
and /or intensity of the useful emitted 
light. For example, in the case of a ulur- 
ality of light sources, individual dimmers 
may be employed to vary, the usefufinn 
emitted light. 

The expression " useful . emitted 
light " used herein means the amount.of 
light which i$ eventually used for illumi- 
nating or other purposes and if means, 105 
such as for example iris diaphragms are 
employed for controlling the light' from 
any light source, it will be appreciated 
that the* amount of useful emitted light 
may be less than the amount of light HO 
emitted, (that is, produced) by the 
source. According to the present inven- 
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tion means are provided whereby each, of 
several major light beams of different 
colours is split into a number of com- 
ponent beams; predetermined of said 
component beams are transposed so as to 
mingle the colours and means are pro- 
vided for combining the component 
beams in their transported relationship 
into a unitary beam. The expression 
" major beam/' is used as a matter of 
convenience to indicate a beam from any 
convenient source oi light and includes, 
where the context so permits, a plurality 
of beams derived from a single beam; 
15 specifically, it is employed (where the 
context so admits) to mean the, flux of 
light allocated to any one colour before 
the splitting takes place. According to 
one method of carrying the invention into 
20 effect colour lighting apparatus is pro- 
vided comprising a light source of plur- 
afrfcy of lignt* sources or other means 
affording' a plurality of major beams of 
light of different colour, in combination 
with two optical t systems, the first of 
which functions to split each major beam 
into a plurality of component beams and 
transposes some component beams or pre- 
determined thereof and the second of 
which collects said component beams in 
their transposed relationship and trans- 
mits them as a unitary beam. The expres- 
sion " optical system " as used herein 
means an arrangement of lenses, prisms, 
or reflectors, or any combination thereof. 

Specifically the first optical system is 
f»o constructed and arranged that the 
number of component beams into which 
each major beam is split, is preferably a 
40 multiple of the number of colours to be 
mingled. . 

The above and other features of the in- 
vention are set forth in the appended 
claims and are disclosed in the detailed 
45 description, given by way of example, of 
the particular embodiments illustrated in 
the accompanying drawings in which: — 
Figure 1 is a sectional plan of the appa- 
ratus (taken on the line A— A in FigTire 
50 2). 

Figure 2 is an elevation of the first 
optical system. T . * 

Figure 3 is a diagram illustrating the 
manner in which the first system splits 
55 and transposes the beams emanating from 
the various sources* as viewed on the plane 
of the second optical system. 

Figure 4 is a diagram illustrating how 
reflectors "may" be "used in the optical 
systems. ^ r 

Figure 5 is a diagram illustrating the 
use of lenses and reflectors in the first 
optical system. 
Figure 6 is a diagram illustrating a 
65 first optical system consisting of reflectors 
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and a second optical system consisting of 
refracting prisms and masks. 

Figure 7 is a diagram illustrating an 
arrangement in which the emission of a 
single source is divided into a plurality 70 
of major beams. t m 

It is to be assumed that it is desired to 
combine the light of four different colours ■* 
emanating from four separate light 
sources, which may be referred to as R 75 
(for red). G (for green), B (for blue) and 
(for white). ' 

The four light sources may be mounted 
say in pairs one above the other so that 
the two pairs form say a square or rect- 80 
angle each light source being more or less 

* separated from the others. The desired * 
hue of coloured light can be provided by 
means of a colour filter associated with 
each or selected of the light sources at 85 
any, location between the source and the 

^ emergence of the finai unified beam (e.g. 

* the lenses of one* or each optical system 
may be made of coloured glass) or each 
jight source itself can r emit coloured (in- 90 

' eluding white) light. 

From each source, there emanates a 
major beam; in Figure 1 the major beams 
from sources R and G are indicated at IB. 
and 1G respectively. In front of the light 95 
soiirces. there is a first optical system 1, 
one function of which is to collect the 
mo jor beam from each source and 
transmit a plurality of separate narrow- 
angle (or ** parallel ") component beams. 10U 
On the drawings these component beamsi 
are given the reference letter of the* 
source from which they emanate, prinied* 
with an index number 1. 2, 3 or 4 as the 
case may be. There will preferably be as 105 
many component beams of light (or mul- 
tiples of this number) from each light 
source as there are fundamental colours 
to be mingled. Thus, if four colours are 
to be mingled in one final beam, the light HO 
: collected from each source is divided into * 
four (or multiples of four) separate 
beams of light. This can be done either 
by one composite lens or by a number of 
separate lenses suitably mounted for each H5 
light source* 

Thus in the drawings the .component 
beams are indicated at II 1 , R 2 ., B a , RVG\ 
G 5 , etc. the component lenses that consti- 
tute the first- optical system 1, are indi- ]9() 
cated at a 1 , r*, A #\ jf etc. 

,A further function of the first optical 
system 1 is to transpose certain or all of 
the component beams from the various 
sources so that their location, in a plane 125 
substantially normal to the general direc- 
tion of light transmission is changed and 
a jumbling " or " scrambling " of the 
component beams results. On Figure 2 
arrows indicate the direction in Avhichl30 
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certain, component beama axe diverted for 
this purpose, while Figure 3 illustrates 
the* resultant transposition at the second 
system and may be considered as repre- 
5 seating a section taken in the said plane, 
showing the resultant " patchwork " 
effect. 

All these component light beams are 
transmitted to a second optical system (or 

10 straightener) 2 mounted at a convenient 
distance in front of the first system. The 
second system (of IFigure 1) can either 

. . take the form of one composite lens or 
- may include a* number of separate lenses 

15 suitably mounted and can be either larger 
or smaller in area, than the first set of 
lenses or composite lens. . 
•: Some or all of the component beams of 
light from the first system 1 or set of 

20 lenses nearest to the light sources will 
enter the second system 2 or set of lenses 
at an angle, but the second set of lenses 
will be, arranged to bring all the com- 
ponent beams into a parallel or nearly 

25 parallel direction with each other, as 
illustrated in Figure 1.* To accomplish 
this, it is necessary for each separate lens, 
(or section of a composite lens^ in the 
first system 1(, which transposes a beam, 

30 to have a corresonding lens (or part of a 
composite lens) in the second system 2. 
The second set of lenses (or part of a com- 
posite lens) will, however, be arranged in 
a different order; 

35 Some of the component light beams 
from the first system may enter the 
second system in a non-transposed direc- 
' tion, i.e. not at an angle, but other com- 
ponent beams will be Reflected by the first 

40 system, so as to enter the second system at 
an angle, so that there will .be a greater 
distance between, say, two component 
light beams of the same colour after pass- 
ing through the second system than was 

45 the case when the light beams left the 
first "system. The second system will, 
however finally bring all the component 
. light beams into one final narrow angle, 
or parallel beam of. light of the kind pro- 

5Q videdby spotlights. In this manner lights 
of different colours are more closely 
mingled in one final beam.* ' . * 

V " In Figure 4,the light from the sources 
of which" E and & are examples, is 

55 collected and projected forwards as 
parallel major beams IE and IQ by 
parabolic reflectors 3 and 4 which seams 
pass through nests of black masking rings 
or slots 5 and 6. These permit the passage 

£0 of the light "from the reflectors r 3 and 4 
without obstruction but substantially pre- 
vent the passage of light direct from the 
sources. Each major beam is broken up 
into its component beams ^ by' the T first 

65 optical system and certain component 



beams from the two major beams are 
transposed. This is effected by allowing 
component beams E l , G 3 to pass straight 
ahead without interference but by deflect- 
ing component beams E 3 , OP. by strip 70 
reflectors 7, 8. At the second optical 
system 2, beams E 1 , GP again pass 
straight ahead, but component beams E s , 
O 1 axe straightened by strip reflectors 9 • 
and 10. . : 75 

In Figure 5, reflectors 3 1 , 4 1 - are em- 
ployed to collect the light from each 
source into its major beam. The first 
optical system 1 comprises lens plates 11 
and 12 with 9 circular prisms formed 80 
thereon serving to straighten the major 
beams and reflectors 7 and 8 for splitting 
and transporting. In Figure 6 the major 
beam directed rearwardly . from each 
source E and Q is split into its component 85 
beams, and the required transposition is 
effected, by suitably jihaped reflectors or 
reflector sections 43, «i4, 15, 16. (one for 
each^ component, beam of each initial 
colour). The transposed beams E 3 and G 1 .90 
axe directed by their reflectors 14, 15 to 
the means (here shown ^ as refracting 
prisms 17, iS) in the second system Z by 
which they are straightened; in passage 
to the second system they are masked by 95* 
plates 19, 20 which prevent the* emer- 
gence of stray light. The, component 
beams E 1 GP that are thrown by reflectors 
13, 16 straight forward to the second 
system also pass through masking plates 100 
Wj 20 which have a similar purpose to 
the plates masking E a and Gt 1 and which 
also suppress light travelling directly 
forwards from the sources E, 6* * 

In Figures '4 and 6 instead of reflectors 105 
behind the sources, the light from the 
sources may be collected into parallel 
major beams by reflector means located in 
front of the sources. 

It will be appreciated that instead of $10 
there being a plurality of separate and 
distinct light sources which, as herein- 
before described, generate separate major 
beams, there may be a common source 
such as X in Pigure 7, the light from 115 
^hich is divided into the plurality of 
major beams by means such as reflectors 
21, 22 one for each beam each of ^hich 
beam is subsequently split into a numbeu 
of component beams. There may fori20 
example be positioned in front of or* be- 
hind a single light source a multi cblouredi 
filter indicated at 23. The filter may for 
example be ' in. the form of a square *V 
divided into four equal squares and one 125 
of these squares is coloured red, the other 
green, the third blue and" the fourth 
clear. In this manner from a single 
source of light four major beams of four 
different colours are obtained and these 130 



four major beams are transmitted to the 
first optical system X and from thence to 
the second optical system 2 in the manner 
previously described. It will be appre- 

5 ciated that there may be any desired 
number of individual light sources giving 
a. plurality of major beams in, the manner 
described and predetermined of said 
major beams are transmitted to the second* 

iO optical system in accordance with the 
present invention. 

Since these major beams all emanate 
from a common source X, their indi- 
vidual intensities cannot easily be varied 

15 by means of dimmers or the lite. On the 
other hand, the amount of light finally 
\ utilised from each beam (and transmitted 
through the optical systems)* may be 
varied by control means 24, 25 such as 

20 &u iris diaphragm, movable shutter or 
shutters, or one or more movable lenses, 
through which the beams pass on their 
way to the first optical system 1. Such 
means may be operated individually 

25 and/or collectively. For example there 
may be patterning mechanism which may 
be pre-set to afford a predetermined com- 
bination of settings, of said controlling 

T means and mechanism whereby the con- 

30 trolling means are adjusted in accordance 
with any selected combination. The first 
optical system illustrated comprises inain 
lenses 11 and 12 and transposing lenses 
r" g\ while the second system 2 comprises 

35 straightening lenses 2r* and 2g x . 

The expression " optical system M and 
"lenses " or " set of lenses as used in 
this description is meant to cover the,, 
necessary prisms, lenses, or reflectors re- 

40 quired to produce the desired collection 
and/or deflection of light rays and,* in 
practice each lens may in fact be a com- 
posite lens, or a combination of lenses as 
required to carry out the desired control 

46. of the light rays. 

The optical system of any of the forms 
'illustrated and described. can, if desired 
be arranged also to diffuse or widen the 
angle of the final composite beam of 

50 light. 

•r From the foregoing it will be seen that 
by the present invention a resultant light 
beam of any desired colour hue can be 
obtained by employing either a plurality 

55 of light sources of different colour^ each 
emitting a major beam, the relative 
intensity of which may be varied as re- 
quired or by employing a ^ single lijrjbt 
source from which a plurality of* major 

60 beams of different colours are obtained 
such as by the use of a inulti coloured 
filter, it being understood that the rela- 



tive intensity of said beams may be 
varied as required as by the use of 

* shutters or diaphragms. * The control 66 
apparatus which may conveniently be of 
any known or approved type may be 
utilised to give any predetermined rolour 

or any predetermined sequence of 
different colours. m ?® 

Having now particularly described and 
ascertained the nature of 'my said inven- 
tion and in what manner the same is to 
be performed. I declare that what I claim 
is:— 75 

1. In colour lighting apparatus the 
combination of means so arranged as to 
split each of several major beams (as 
Tierein define^) of ^different colours into a 
plurality of component beams., means so 80 
arranged as to transpose at least some of 
the component beams *u as to mingle the 
colours and means so arranged as to com- 
bine the component beams into a unitary* 

♦ beam in their transposed relationship. 85 

2. In colour lighting apparatus accord- 
ing to Claim 1 a first optical system so 
arranged as" both to split each major 
beam into a plurality of component beams 
and also to transpose at least some of 80 
them, and a second optical system so 
arranged as to collect the component 
beams in their transposed relationship 

•and transmit them as a unitary beam.- 

3. In colour lighting apparatus accord- 95 
ing to Claim 1 a single source uf light, 

in combination with means for deflecting 
the light emission from said source into a 
plurality of -major beams of different- 
colours/ each of which major beam is 100 
split into a plurality of component beams 
for the subseqtient transposition and re- 
combination. 

4. Colour lighting apparatus according 

to Claim 1 2 or 3 in which the number or 106 
components into which each major beam 
is split is the same m or is a multiple of 
the number of colours to be mingled. 

y\ Colour lighting apparatus according 
to any of the preceding claims having HQ 
four major beams split and transposed as 
amplified in Figures 2 and 3 of the accom- 
panying drawing. 

6. Colour-lighting apparatus accord- 
to Claim 1 constructed* and adapted 115 
to function substantially according to anv 
of the alternatives herein described with 
reference; to and illustrate*! in the accom- 
panying drawing. 

Dated this 11th dav of December. 1 947. 
EPIC POTTER A CLARKS05T, 
Chartered Patent Agents. 
Nottingham. Leicester and London, 
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